In Venezuela, bats of the subgenus Phyllodia of the genus Pteronotus (Mormoopidae) are divided into 3 taxa, Pteronotus parnellii fuscus, P. p. paraguanensis, and P. p. rubiginosus. We compare them with respect to body size and shape by means of principal components analyses and cluster analyses applied to 26 craniodental and 7 appendicular (fore and rear limbs) measurements of 267 Venezuelan specimens. The analyses indicate that the subspecies endemic to the Península de Paraguaná, P. p. paraguanensis, differs from the other 2 taxa in being considerably smaller and in having markedly distinct craniodental and appendicular shapes; and, although to a lesser degree, P. p. fuscus and P. p. rubiginosus also differ notably from each other in these morphometric aspects. Our results justify raising P. p. paraguanensis to species rank. The tight dependence of members of Phyllodia on forest may explain the high levels of morphometric (this paper) and molecular (previous studies) variability of the subgenus. The reduced geographic distribution, small population, and full species status of the Phyllodia of Península de Paraguaná justify special conservation measures.
We examined 267 specimens of adult Pteronotus (151 males and 116 females) from Venezuela (P. p. rubiginosus, n ¼ 125; P. p. fuscus, n ¼ 117; P. p. paraguanensis, n ¼ 25; see Appendix I). For each specimen, we took 33 skeletal measurements, 26 craniodental (Fig. 3 ), 7 appendicular, and 4 standard external measurements. Most measurements have been previously used in taxonomic studies of small mammals (Anderson 2003; Handley 1988; McLellan 1984; Simmons and Handley 1998; Smith 1972; Velazco and Solari 2003) , but others (identified with asterisks below) are probably used here for the 1st time. We employed digital calipers to take the occipitonasal length, condylobasal length, and the appendicular measurements to the nearest 0.01 mm. For all other skeletal measurements we used a micrometer in a Leica MZ-8 stereomicroscope (10Â-40Â) to the nearest 10 À4 mm. For specimens preserved as skin and skull, our only option was to record the standard external measurements from the specimen tag. For specimens preserved in alcohol, we retook standard external measurements (following Handley 1988) in order to minimize measurement errors frequently associated with data on specimen tags (Blackwell et al. 2006) . For all specimens, we recorded mass and geographic information regarding collection locality from either the specimen tag, museum catalog, or field notes. All measurements are expressed in millimeters, with the exception of mass, which is in grams.
The craniodental, mandibular, appendicular, and standard external measurements ( Fig. 3 ; Appendix II) considered in this study are: occipitonasal length, greatest distance from the anteriormost projection of the nasal bones to the posteriormost portion of the occipital bone; condylobasal length, distance from the anteriormost projection of the premaxillae to the posteriormost projection of the exoccipital condyles; zygorostral length, distance from the anteriormost projection of the premaxillae to the posteriormost projection of the postglenoid process; braincase depth, distance from the juncture of the midline and frontal-parietal sutures to the inferiormost point of the glenoid fossae; premaxillae-infraorbital foramen length*, distance from the anteriormost projection of the premaxillae to the middle of the infraorbital foramen; maxillary toothrow length, greatest crown length of the maxillary toothrow measured from the anteriormost surface of the canine to the posteriormost surface of M3; upper canine height, the greatest height of the tooth, from its tip to the margin of the alveolus with the dentary bone; upper PM3 length*, the greatest length between the anterior and posterior margins of the premolar; upper PM4 height*, the greatest height of the premolar, from its crown to the margin of the alveolus with the dentary bone; rostral breadth, greatest breadth across the rostrum at a right angle to the longitudinal axis of the cranium; interorbital breadth, least width across the interorbital constriction at a right angle to the longitudinal axis of the cranium; anterior braincase breadth, greatest breadth across the lateral margins of the parietal at the anterior region to the suture coronalis (measured at a right angle to the longitudinal axis of the cranium); posterior braincase breadth, greatest breadth across the lateral margins of the parietal at the posterior region to the suture coronalis (measured at a right angle to the longitudinal axis of the cranium); zygomatic breadth, greatest distance across the zygomatic arches at right angle to the longitudinal axis of the cranium; upper 1st incisor breadth*, greatest breadth across the lateral margins of 1 of the upper 1st incisors at right angle to the longitudinal axis of the tooth; palatal length, distance from the anteriormost point of the premaxilla (excluding incisors) to the posterior margin of the horizontal process of the palatine, just in the midline of the horizontal process of the palatine; ectotympanic bulla length, greatest length across the anterior and posterior margins of 1 ectotympanic bulla; basioccipital breadth, least breadth across the lateral margins of the basioccipital; M3 breadth, greatest breadth across the lateral margins of M3 at a right angle to the longitudinal axis of the tooth; mandibular toothrow length, greatest distance from the anteriormost surface of i1 to the posteriormost surface of m3; mandibular condylocanine length, greatest distance from the anteriormost point of the lip of the alveolus of 1 of the lower canines to the posteriormost point of 1 of the mandibular condyles; mandibular depth, greatest depth of the corpus at the level of m2 taken at the point of greatest depth; m2 breadth, greatest breadth across the lateral margins of m2 at a right angle to the longitudinal axis of the tooth; m2 length, greatest length from the anteriormost point to the posteriormost point of m2; intercondylar breadth, greatest breadth across the external margins of the mandibular condyles; mandibular condyle breadth, greatest breadth across the lateral margins of 1 mandibular condyle; forearm length, distance from the elbow (measured from the tip of the olecranon process) to the wrist (including the carpals); 3rd metacarpal length, distance between the proximal and distal ends of the 3rd metacarpal; 1st phalanx of digit III length, distance between the proximal and distal ends of the 1st phalanx of digit III; 2nd phalanx of digit III length, distance between the proximal and distal ends of the 2nd phalanx of digit III; 4th metacarpal length, distance between the proximal and distal ends of the 4th metacarpal; 5th metacarpal length, distance between the proximal and distal ends of the 5th metacarpal; tibia length, distance from the proximal end of the tibia to the posterior (outer) base of the calcar; total length, distance from the tip of the snout to the tip of last caudal vertebra; tail length, distance from the base (dorsal flexure of tail) to the tip of the last caudal vertebra; hind-foot length, distance from the inner (anterior) edge of the base of calcar at its junction with the tibia to the tip of the claw of the longest toe; ear length, distance from the notch at the base of the ear to the tip of the ear.
Statistical analyses.-We conducted 2 principal component analyses (PCAs), 1 based on the craniodental measurements, and another on the appendicular measurements, in both cases using SPSS for Windows, version 11. To give equal weight to all variables, we used the correlation matrix of the respective data set (i.e., craniodental measurements or appendicular measurements) for these analyses (e.g., McGarigal et al. 2000) . Because multivariate analyses require data sets to be complete, we estimated missing values (those not possible to measure because of partially broken bones). We performed such estimation through multiple regressions, using known values of other measurements as predictors (Bekele et al. 1993; De Marinis 1995; De Marinis et al. 1990; Fandos and Reig 1993; Giannico and Nagorsen 1989; Wiig 1989) . We conducted multiple regression analyses using Microsoft Excel 2003 (Microsoft Corp., Redmond, Washington) . Using data from the 3 taxa pooled together, we centered and standardized data for each measurement by subtracting its corresponding mean and dividing by its standard deviation.
In contrast with most other studies, our main objective in conducting PCAs was not to reduce dimensionality by discarding lower variance components, but to dissect variation in size from variation in shape, which requires taking into account all components. When a PCA is performed on linear body measurements, the 1st component (PC1) represents a size factor, and each of the remaining components represents a unique shape factor (e.g., Anderson 2003; Chase et al. 2002; De Marinis 1995; Jolicoeur and Mosimann 1960; Lorenzo et al. 2004; Molina and Molinari 1999; Rohlf and Bookstein 1987; Schonewald et al. 1985) . However, there are exceptions (e.g., Anderson and Jarrín-V. 2002; Pardiñas et al. 2005) . Hence, only after inspecting PCA variable loadings, we interpreted the 1st component of each PCA as a size factor, and subsequent components as shape factors (see ''Results'' for the criteria that we used). As a rule of thumb, when sample size exceeds 200, as is the case for both our craniodental and appendicular data, PCA variable loadings greater than or equal to 60.14 and 60.18 are recommended, respectively, for the 5% and 1% significance levels (McGarigal et al. 2000) .
To visualize size differences among taxa, we plotted PCA scores for specimens on a scatter graph using as axes the craniodental PC1 and the appendicular PC1. We used standard deviations to equalize the units and lengths of both axes. We tested for significance of differences in size among taxa comparing means of scores for specimens on PC1 of each PCA through 2-tailed t-tests. Additionally, we conducted 2-tailed t-tests to compare means of measurements among taxa. Descriptive statistics of measurements are shown in Appendix II.
To classify specimens according to shape, we performed a cluster analysis for each data set. Each cluster analysis was based on scores for specimens in all components of PCA except the 1st (i.e., PC2-PCn, where n ¼ number of measurements), which was excluded for being a size factor. We used average linkage as an agglomerative technique and Euclidian distance as a measure of dissimilarity. We performed cluster analyses using SPSS for Windows, version 11, and we represented the results of such analyses in the form of dendrograms. We used standard deviations to equalize the units and lengths of dendrogram scales. We joined all the specimens in each main ramification of each dendrogram into a single group. We use the term ''branch'' to refer to each of such groups.
To quantify the proportional contribution of each variable to overall differences in shape, we calculated its communality, which equals the sum of the squared loadings of the variable in the components of interest (McGarigal et al. 2000) , in our case PC2-PCn. In PCAs based on the correlation matrix, the total communality of any variable (i.e., the sum of its squared loadings in all components) equals unity (McGarigal et al. 2000) . Therefore, the proportional contribution of each variable to differences in size (i.e., communality in PC1 ¼ squared loading of the variable in PC1) is simply the complement of its communality in PC2-PCn.
RESULTS
Analyses of size.-For each PCA, the loadings of PC1 are all of the same sign (Tables 1 and 2 ). Hence, we interpret PC1 to represent a size axis, with larger specimens having higher scores because the signs of the loadings are all positive (see Anderson 2003) . These components explain 59.56% of the variance of craniodental measurements and 76.95% of the variance of appendicular measurements (Tables 1 and 2 ). Sample dispersion along the 2 axes, which represent craniodental (x-axis) and appendicular (y-axis) sizes, indicate differences among taxa (Fig. 4) , with a remarkable separation of Pteronotus parnellii paraguanensis from the larger P. p. fuscus and P. p. rubiginosus, and with some overlap between the latter 2 taxa.
Two-tailed t-tests comparing mean scores for specimens in the craniodental PC1 (Table 1) indicate that Pteronotus parnellii paraguanensis is significantly smaller than same-sex P. p. fuscus (P 0.001) or P. p. rubiginosus (P 0.001), and that P. p. fuscus is significantly smaller than same-sex P. p. rubiginosus (P 0.001). In the 3 taxa, males are significantly larger than females (P. p. paraguanensis, P 0.01; P. p. fuscus and P. p. rubiginosus, P 0.001).
Two-tailed t-tests comparing mean scores for specimens in the appendicular PC1 (Table 2) indicate that Pteronotus parnellii paraguanensis is significantly smaller than same-sex P. p. fuscus (P 0.001) or P. p. rubiginosus (P 0.001), and that P. p. fuscus is significantly smaller than same-sex P. p. rubiginosus (P 0.001). In P. p. fuscus, females are significantly larger than males (P 0.01). In both P. p. paraguanensis and P. p. rubiginosus, we did not find significant differences between the sexes. Two-tailed t-tests comparing separately the mean of each of the 26 craniodental and 7 appendicular measurements (Appendix II) indicate that Pteronotus parnellii paraguanensis is significantly smaller (P 0.05) than same-sex P. p. fuscus in most measurements (exceptions for males are premaxillaeinfraorbital foramen length, ectotympanic bulla length, upper PM3 length, and mandibular condyle breadth; exceptions for females are premaxillae-infraorbital foramen length, basioccipital breadth, upper 1st incisor breadth, upper PM3 length, M3 breadth, mandibular condyle breadth, and the 3rd metacarpal length). In equivalent comparisons, we found both P. p. paraguanensis and P. p. fuscus to be significantly smaller (P 0.05) than same-sex P. p. rubiginosus in all measurements.
Analyses of shape.-Excluding PC1 (¼size) from each PCA, subsequent components explain 40.44% of the variance in craniodental, and 23.05% of the variance in appendicular measurements (Tables 1 and 2 ). These components (PC2-PCn) represent axes that compare shape because loadings are both positive and negative (Tables 1 and 2 ). Dendrograms based on Euclidian distances in these components (PC2-PCn) are shown in Fig. 5A (craniodental PCA) and Fig. 5B (appendicular PCA). These dendrograms classify specimens according to shape.
Our results show an exceptionally clear-cut shape differentiation of Pteronotus parnellii paraguanensis with respect to the other 2 Phyllodia taxa occurring in Venezuela. Regarding craniodental shape (Fig. 5A) , the 25 specimens of P. p. paraguanensis clustered together in a separate major branch (composed of the lower rank branches j-l), in which none of the 222 specimens of the other 2 taxa were included. Regarding appendicular shape (Fig. 5B) , all but 1 of the 25 specimens of P. p. paraguanensis clustered together in a separate major branch (composed of the lower rank branches i-k) in which only 1 of the 98 specimens of P. p. fuscus and none of the 122 specimens of P. p. rubiginosus were included. The remaining branches of both dendrograms (Figs. 5A and 5B) contain mixtures of specimens of P. p. fuscus and P. p. rubiginosus, indicating that these taxa are not easily distinguished from each other on the basis of craniodental and appendicular shapes. However, mixtures are uneven. In the craniodental dendrogram (Fig. 5A) , 103 of the 123 specimens of P. p. rubiginosus are in the 1st (composed of lower rank branches a-e) and 92 of the 99 specimens of P. p. fuscus are in the 2nd (composed of lower rank branches f-i) of 2 major branches. In the appendicular dendrogram (Fig. 5B) , 99 of the 122 specimens of P. p. rubiginosus are in the 1st (composed of lower rank branches a-e) and 71 of the 98 specimens of P. p. fuscus are in the 2nd (composed of lower rank branches f-h) of 2 major branches.
The segregation of Phyllodia taxa according to craniodental shape (Fig. 5A ) is a consequence of relatively numerous components of rather similar importance because variance decays slowly as component rank increases (Table 1) . Therefore, our set of craniodental measurements is rich in nonredundant shape information. The shape comparisons involved in each of these components are straightforward (Table 1) : for example, PC2 is mostly a contrast of upper canine height, upper PM4 height, and to a lesser degree interorbital breadth and mandibular condylocanine length (highest positive loadings), with ectotympanic bulla length, M3 breadth, and intercondylar breadth (lowest negative loadings). The picture that emerges by considering simultaneously all significant loadings is clear: dental and mandibular variables predominate in all shape components. The communalities of the variables summarize the situation: the major determinants (underlined values) of overall shape differences include 4 dental variables, 3 mandibular variables, and 2 cranial variables.
The segregation of Phyllodia taxa according to appendicular shape (Fig. 5B) follows a clear pattern (Table 2) : 2 variables, the lengths of bones of digit III and tibia, predominate in all shape components. The communalities of the variables indicate that the major determinant of shape differences is the 2nd phalanx of digit III, with the metacarpal and the 1st phalanx of the same digit and the tibia making more moderate contributions.
DISCUSSION
Phyllodia in mainland Venezuela.-Based on the molecular data, Dávalos (2006) assigned 3 smaller Greater Antillean subspecies (parnellii, pusillus, and portoricensis) to Pteronotus parnellii, and 3 larger mainland subspecies (rubiginosus, mesoamericanus, and mexicanus) to P. rubiginosus. Dávalos (2006) also showed that large Phyllodia from Suriname and French Guiana probably represent a separate species more closely related to Greater Antillean forms than to other mainland forms. According to this taxonomic scheme, the correct name for Venezuelan Phyllodia occurring south of the Río Orinoco should be P. rubiginosus rubiginosus (Dávalos 2006). However, in the present paper we have maintained the traditional name P. parnellii rubiginosus because absence of molecular data for P. p. fuscus and P. p. paraguanensis impedes defining the position of all 3 Venezuelan taxa in the updated nomenclature. Molecular comparisons with other North, Central, and South American Phyllodia, and with Greater Antillean P. parnellii, are needed to elucidate the phylogenetic relationships of P. p. fuscus and P. p. paraguanensis.
In most of Venezuela, Pteronotus parnellii fuscus and P. p. rubiginosus show disjunct distributions, with no records from the Llanos savanna corridor ( Fig. 2; Appendix I) . Absence in the Llanos cannot be an artifact attributable to poor sampling because Phyllodia is easy to collect with mist nets, and because the Venezuelan Llanos have been sufficiently sampled (see Handley 1976; Ibáñez 1981) . The 2 taxa are potentially parapatric or sympatric only in the sylvatic northeast of the country, especially considering that Pteronotus parnellii fuscus occurs in the eastern portion of the Cordillera de la Costa, and in the Península de Paria (localities 64, 65, and 70-74, Appendix I), and that P. p. rubiginosus occurs in the Orinoco delta (Linares and Rivas 2004) and in Trinidad (Smith 1972) .
Specimens of Phyllodia collected just north of the Río Orinoco (Estado Apure; localities 11 and 12, Appendix I) are considerably smaller than typical P. p. rubiginosus from Estados Amazonas and Bolívar (Appendix II). This has at least 2 alternative explanations: Phyllodia from Estado Apure could be an isolated population of the smaller P. p. fuscus, or could be an undescribed subspecies related to P. p. rubiginosus. In the absence of genetic data, we provisionally assign Apurean Phyllodia to P. p. rubiginosus (Appendices I and II).
Phyllodia uses an echolocation pattern consisting of 4 or 5 harmonics, each composed of a long constant-frequency component flanked by brief frequency modulations (Vater et al. 2003 ). This pattern is optimal for detecting flying insect prey amid clutter-producing background, namely dense vegetation (Fenton et al. 1995; Kalko et al. 1998; Kössl et al. 1999; Neuweiler 1990; Roverud et al. 1991; Schnitzler and Kalko 1998; Vater et al. 2003) . Therefore, dependence on forests may be responsible for the separation of Pteronotus parnellii fuscus and P. p. rubiginosus by the savanna corridor of the Venezuelan Llanos and Apurean Phyllodia from typical P. p. rubiginosus by savannas and the Río Orinoco.
Phyllodia in the Península de Paraguaná.-Linares and Ojasti (1974) did not describe the Phyllodia endemic to Paraguaná at the species level because they based their diagnosis on differences in size and coloration, and because at the time all members of this subgenus were thought to belong to a single species, Pteronotus parnellii, subdivided into numerous subspecies, including P. parnellii mexicanus (now P. rubiginosus mexicanus-Dávalos 2006), which is only slightly larger than P. paraguanensis, and Greater Antillean P. parnellii (now the only true P. parnellii-Dávalos 2006), which are even smaller than P. p. paraguanensis. Although we used a larger sample and different specimens, and more measurements, our results confirm those of Linares and Ojasti (1974) regarding the substantial size difference between P. p. paraguanensis and P. p. fuscus (Figs. 1 and 4) . All the specimens of P. p. paraguanensis were smaller than the smallest specimen of P. p. fuscus in overall size, and only 1 specimen was similar to the smallest specimen of P. p. fuscus in appendicular size (Fig. 4) . Our results also show that P. p. paraguanensis is considerably different from both P. p. fuscus and P. rubiginosus in its craniodental shape (no overlap detected with the other 2 taxa; Fig. 5A ) and appendicular shape (little overlap with the other 2 taxa; Fig. 5B ). The marked differentiation in size and shape involving multiple characters that we now know to exist between P. p. paraguanensis and P. p. fuscus most likely is the result of little or no recent gene flow between them, in spite of the 2 forms being geographical neighbors (the Istmo de Médanos, which separates them, is only 30 km in length). Therefore, in accordance with the recommendation of assigning distinct species rank to sharply differentiated taxa occurring in close proximity (Helbig et al. 2002) , we propose the elevation of P. p. paraguanensis to full species status.
Qualitatively, Pteronotus paraguanensis can be distinguished from P. parnellii fuscus and P. p. rubiginosus by a proportionally higher braincase; broader skull, rostrum, palate, and postpalatal extension; less-crowded upper incisors; mandible with a thinner corpus; and a pale yellowish brown, as opposed to dark brown, dorsal and ventral fur. Additionally, there is a substantial difference between the frequency of echolocation signals of P. paraguanensis and that of P. p. fuscus. The constant component of the echolocation signals of P. paraguanensis from Cueva de Piedra Honda (locality 86, Appendix I) has a frequency of approximately 68 kHz (J.
Ochoa-G., in litt.). In contrast, in the geographically close Cueva de Chipare, near Istmo de Médanos (locality 50, Appendix I), and in other localities of Venezuela, the constant component of the echolocation signals of P. p. fuscus has a frequency of approximately 62 kHz (J. Ochoa-G., in litt.). The difference (6 kHz) between these 2 taxa is larger than the intraspecific differences known for currently recognized species of Phyllodia (E. Kalko, in litt.; J. Ochoa-G., in litt.) .
Examination of our data regarding the morphometric variability of the Venezuelan mormoopid bats (see Gutiérrez 2004) indicates that populations of other mormoopids occurring on the Península de Paraguaná, Pteronotus davyi and Mormoops megalophylla, do not differ taxonomically with respect to mainland populations. Because P. paraguanensis represents a notable case of endemicity, it is interesting to ask why the other 2 species of mormoopids present in Paraguaná have not differentiated from mainland populations, whereas P. paraguanensis is so highly differentiated. The answer may have an ecological basis. All mormoopids but those of the subgenus Phyllodia typically fly in open areas, such as savannas or over the forest canopy (E. Gutiérrez and J. Molinari, in litt.; see Bateman and Vaughan 1974; Handley 1976 ), making it difficult to collect them with mist nets. In contrast, bats of the subgenus Phyllodia forage mostly inside forests and their flights across areas with little arboreal vegetation might correspond to movements between roosts and foraging sites (E. Gutiérrez and J. Molinari, in litt.; see Bateman and Vaughan 1974) . This situation suggests that P. paraguanensis may limit its movements to flight within the major forested areas of the peninsula (Cerro Santa Ana, Fila de Monte Cano, and Cerro Colorado), and between such forests and the caves where this species roosts. Bateman and Vaughan (1974) observed Phyllodia flying at least 3.5 km from roosts to foraging sites, but no data exist regarding the movements of P. paraguanensis. However, because the vegetation of the Istmo de Médanos consists mostly of grasses and very widely scattered shrubs, we consider it unlikely that P. paraguanensis or P. p. fuscus would fly over the xeric Istmo de Médanos to reach each other's distributional range, a situation that may have promoted the differentiation of P. paraguanensis.
Pteronotus paraguanensis is not the only taxon endemic to the Península de Paraguaná. A spiny pocket mouse (Heteromys oasicus), a subspecies of yellow warbler (Dendroica petechia paraguanae), a lizard (Lepidoblepharis montecanoensis), a mygalomorph spider (Chromatopelma cyaneopubescens), and a palm (Geonoma paraguanensis) also have been reported as endemic to the peninsula (Anderson 2003; Bisbal-E. 1990; Klein and Brown 1994; Markezich and Taphorn 1994; Raven 1985; Romero 1989; Tamayo 1971) . Futhermore, the snake Leptodeira bakeri is found only in Paraguaná and on the nearby island of Aruba (Mijares-Urrutia et al. 1995) , and a subspecies of whiptail lizard (Cnemidophorus lemniscatus splendidus) is currently known only from Paraguaná (Markezich et al. 1997) .
Conservation.-Colonies of Pteronotus paraguanensis are known from only 3 caves on the Península de Paraguaná (Cueva del Guano, Cueva de Piedra Honda, and Cueva del Balneario El Pico- Linares and Ojasti 1974; Martino et al. 1997; Matson and Brown 1974; J. Ochoa-G., in litt.; E. Gutiérrez and J. Molinari, in litt.) . Other species of bats also roost at these caves, including P. davyi, Mormoops megalophylla, Natalus tumidirostris, and Leptonycteris curasoae (Martino et al. 1997 (Martino et al. , 1998 Molinari et al. 2005) . These caves are located near towns and are easily accessible to local inhabitants (SVE 1972 (SVE , 1973a (SVE , 1973b . In spite of the fact that vampire bats do not occur in Península de Paraguaná, locals often assume that all bat species are sanguivorous, which leads to a general tendency to exterminate them near towns or farms. In August 1997, we found thousands of dead bats, including young of the 4 species aforementioned and P. paraguanensis, as a result of car tires that were set aflame at the entrance of the Cueva del Guano. Similar situations could occur in Cueva del Pico, where burned car tires have been found (J. Ochoa-G., in litt.). However, since 2002, a campaign for the conservation of cave-dwelling bats has been carried out at Paraguaná by the Asociación Venezolana para la Conservación de las Areas Naturales (ACOANA), Bat Conservation International (BCI), and local communities (J. Ochoa-G., in litt.). One of the efforts of this campaign was the installation of a gate at the entrance to Cueva de Piedra Honda in 2003. This gate has prevented unauthorized persons from entering the cave. Reduced vandalism has apparently led to a substantial increase in the number of bats roosting in this cave (J. Ochoa-G., in litt.).
Pteronotus paraguanensis has been collected in only 4 localities. Its distributional range is less than 5,000 km 2 . Therefore, in application of the World Conservation Union criteria (IUCN 2001 ), the species should be considered endangered, and merits special conservation measures. These measures should include an effective protection of caves used by the species as roosts, and of the major areas with dense thorn forest in which the species forages, namely Cerro de Santa Ana, at present considered a ''Monumento Natural, '' and Fila de Monte Cano (Gutiérrez and Molinari, in press ).
RESUMEN
En Venezuela, los murciélagos del subgénero Phyllodia del género Pteronotus (Mormoopidae) están divididos en 3 taxa, Pteronotus parnellii fuscus, P. p. paraguanensis, y P. p. rubiginosus. Comparamos estos taxa con respecto a tamaño y forma corporales mediante análisis de componentes principales y análisis de agrupamiento aplicados a 26 medidas craneodentarias y 7 medidas apendiculares (extremidades anteriores y posteriores) de 267 ejemplares venezolanos. Los análisis indican que la subespecie endémica de la Península de Paraguaná, P. p. paraguanensis, difiere de los otros 2 taxa en ser considerablemente más pequeña y en tener formas craneodentaria y apendicular marcadamente distintas; y aunque en menor grado, P. p. fuscus y P. p. rubiginosus también difieren notablemente uno del otro en estos aspectos morfomé-tricos. Nuestros resultados justifican elevar a P. p. paraguanensis al rango de especie. La fuerte dependencia que los miembros de Phyllodia muestran con respecto al bosque podría explicar los elevados niveles de variabilidad morfométrica (este artículo) y molecular (estudios previos) del subgénero. La reducida distribución geográfica, población pequeña, y estatus de especie plena de los Phyllodia de la Península de Paraguaná justifican medidas de conservación especiales.
